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INTRODUCTION 

"What goes up must come down," is a common phrase based on. fact. There 
is JJttle anyone can do to control the law of gravity. However, how one 
goes up and down is sometlnnO^PfrSOT* asual^^cafv contr^ol^ . - ' / 

Ascending aiyj descending ladders and^ scaffolding iare serious matters. 
If certain safety rules'are not followed, tomin^ down from a ladder or scaf- 
folding can be a very painful experience - possible even -fatal. "A fall from 
a height^of just five feet can be fatal - depending on how the person lands' 4 
(on the feet or on the h|ad) and what he or she land§ on (sand or concrete). 

Falls from a ladder or scaffolding cam be'caused^by unsafe acts or un- 
safe conditions - or by a combination of both*. Unsafe conditions are cor- 
rectable and therefore ^hould never be allowed to. exist in a workplace. Un- 
safe/acts are the workers responsibility, and so oal^ the, worker can guard 
against their occurrence. Both workers and employers must* be aware ef the 
potential hazards of ladder and scaffold use and gu^rd against them. 

The proper construction, use, and maintenance of portable and f&ed 
ladders will be described in this module. Safety precautions and regula-. 
tions that apply to ladders will also be discussed,, as will the handling and* 
storage of ladders. 

Three types of scaffolds - built-up, rolN^ng^fr^l suspension.- will be 
presented, and their safe construction and use will be oytlirred. Safety 
features^ included in the construction of scaffolds will be destribed*, as 
well as personal " safety devices. 
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OBJECTIVES 



< • * ; 

. Upon completion of this module, 'the student should be .able to: 

1. ^ Name/two ways to reduce. accidents associated With ladders., (Page 3) 

2. Describe four .types of portable- ladders 'ftvat 'are Commonly used. (Page 

3. Name three practice^ to avoid when using a stqjp ladder.,. (Page 6)' 
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4. ^List procedures .for safe use of straight Jadders and extension lad- 
t ders. (Pag$ 8) ' 1 r 1 # . 

5. State four 'features of the correct storage of ladders. (Page 11) 

6. Describe three_types of protection- that can be used ,with "fixed ladders- 
.to prevent a worker's uninterrupted fall* (Page 13) 

7. - Name four hazards, connected with scaffolds./ (Page 16) 

8. " DefTrrr ttrref types ef*seaffol(l. jPage 18) \ ; 

9. Define rol 1 ing* scaffolds and three' safety rules that apply to them. 
(Page 20) x 1 . 

10. Describe suspension- scaffol ds and 'three safety procedures that relate 
\ to thrfn. (Page 22) ' / 
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SUBJECT MATTER- 



OBJECTIVE i: Name two ways to reduce accidents asso- 
ciated with ladders., - ~3 



Most people d<* not think of a ladder as a tool. Actually, it is one of 
the mo^t commonly used tools. Ladders are used in almost all workplaces - 

'including industries, construction sites, offices, and homes. Because a 
ladder is such a common sight, it is often regarded as harmless. In real- 
ity, a Vadder can be- a very Hazardous device. This is; tecausS the most com- 

*mor>< accident OQcGrring from the use of ladders is a fall from one level to 
another, Such falls usually result in serious - and sometini^s^fatal - in- 
juries. ' . 

On-the-job injuries from falls'are common and often serious. iMor^than 
500,000 persons are injured each ye&r from falls that occur on the 30b. * Of { J 
these f$ljs, 3,000 result in death -or permanent, total disability and many 
of these falls are from ladders or scaffolds. Accidents may 'be events that 

' OGCur unexpectedly, but they do not occur by chancey^ This fmaxim is espe- , 
ciaily true of acci^gpts that occur in the workplace^ In order for acci- 
dents tm'the workplace to be prevented, both employers and employees -must 
accept that^all accidents have causes and that those causes must be detected 



and corrected 



Two measures tttat can help reduCe the number of accidents occurring 
/Wit+i "'.ladders a re± (l) <to eliminate the use of unsafe ladders, and- (2) to 
eliminate the urvs^e use of ladders. These measures can be'caVried out by* 
rigi'd inspection of la*dde>rs and of the workplace and by proper use and main- 
tenance of ladders, and *bysr<fgu1 ar physical examinations pf the fc workers. 

^Regular physical examinations for workers will help to determine phys- 
ical >disabi >ities Whi'dh coyM^restrict a worker from working on'a ladder. 

For examplfe, a worker witrra serious heart condition should not be required 

* 

to 4 dimb a ladder. Also, it is jiot recommended that a worker with a severe 
hearing impairment work at freights, because this worker could lose his or 
\\ftr * eq u 1 Tt^S r i^ffl and fal 1 * from the ladder .or scaffold. Climbing a ladder 
should neyer "be attempted iT one*feels dizzy or ill. If this feeling is 
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experienced while on a ladder, the worker 'should never try to climb do^ 
hurriedly. Draping the arms around- the >ungs, and resting/the head /against 
thejadder is the safe procedure to foHow until the feeling of illness sub- 
' s.ides. 

Before, a Jadder 1s used, the workplace 'should be examined for potential 
hazards, such ja\^electn cal power lines in- the area or holes in th^ floor. 
Also, the ladder should be inspected before, during, and af£er use. 

Several general safety procedures' apply to the use of all ladders, "re- 
gardless of type* For instance* safe climbing of a ladder requires two 
hands and should not be atteitpted wh4 ^carrying tools or other materials. 
Trying to climb gladder while holding s^oHbthihg creates two hazards: (1) a 
possible slip and fall, and (2) ttie objects that are being carried couTd be - 
dropped, injuring someone below. To avoid these hazards, one end of a rope 
snoi^ld be tied around the waist and the other end around the material to be 
'raised. The ladder can then be climbed, the pope trs^d.to pull up the, mate- 
rials. ^ . ■ 

Only one'.worke'r should be on a ladder at a -time. Ladders a-rt not de- 
signed to support the weight of two people* *A worker should never attempt 

to- walk up or down the ladder while facing away from it. * 

U 

Ladder safety includes keeping. the steps and siderails of any ljdder 
.fr*ee of grease, oil, and mud to prevent slipping accidents. Slipping haz- 
ards can be further reduced by the workers 'wearing shoes that have clean, 

nonski-d soles. Dirty, greasy, or Slippery shoes are particularly dangerous 
, ' ' • * * * 

on ladders. Also shoes with worn or loose heels are hazardous, because the^ 

can (fttch on the rungs, of the ladder and cause a fall. Leaving tools on ttie 

piings of. a ladder is another unsafe practice.-' 



ACTIVITY 1: a , f . 



1. Name two ways to reduce the number of accidents 
- occurring*w1th ladders. 



a . , ^ 



t>. 



♦Answers to Activites appear on Page v 26. 

si 
i 
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2. Name two physical disabilities that should exclude 
^workers from working on -ladders, 
a. / • „ 

f : : 5 : — 



objective 2: Describe four types of portable ladders 
that r are commonly used. 



Ladders are classified as either portable or fixed (permanently at- 
tached to a structure). They can be* made of wood, metal, or fiberglass. 

Four types of portable ladders are 'shown in, Figure 1: the stepladder, 
the single ladder, the sectional ladder, and the extension ladder. 
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a. Step Ladder 



b, Singte ladder 



c Sectional ladder 



d. Extension ladder 



Figure 1. Four types of portable ladders,. 



A- stepladder (Figure la) is a self-supporting portable ladder that is 
nona 4 djustable in length ajjd )tas flat steps and a hinged back. Small step-^ 
ladders (those from 3-6 feet long)^e commonly used arpund the home. Step- 
ladders that are 6 to 12 feet long Jfe 'used for such things as painting, 
office use, or light industrial us^FLonger ladders (from 12 to 20 feet 
long) are frequently used" by utilities, contractors, and 'industries. 
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Single, sectiohal, anrf extension ladders are al so classified as 
straight ladders^ These .three type*, % al though portable* are not self-sup- j 
porting, which means thejj must be placed-against a wall or other support, 4. 

A single Udder/as shown in Figure lb, has a fixed length ancTcontains. 
only,one section. A sectional .ladder (Figyre lc) is nonadjustable in 
length, but- it contains two or more sections that may be combined to func- • 
tion as a single ladder, ^extension ladder, illustrated in .Figure Id, ,is 
adjustable in length. It consists of two or more" sections that travel irt 
guides, or brackets, to- permit length adjustment. 



» ACTIVITY 2: 



List^our types of portable ladders that are commonly, 
used and list three characteristics of each. 



2.^% 

3. 
4. 



OBJECTIVE 3: Name three practices tp avoid when ursing a 
ladder. * 



A self-supporting ladder, such as a stepladder, should never be leaned ^ 
against a wall. If it ts used in this wayT the ladder will be awkward to 
stand on, very unsteady, and likely to slip or tip, pausing a fall. 

Before a stepladder is climbed, its legs must be 'completely spread and 
placed to prevent slipping.' Unstable ladders should be lashed or held in 
position. The shel/ or spreader bf-aces should be locked (Figure la) to 
prevent the ladder from collapsing. A worker should never climb on the 
braces on the, back of a stepladder. These braces are not designed to sup"- 
port that kind' of weight, but are used only "to increase stability. 

The higher a person climbs on a step,ladder, the less stable the ladqy^ 
becomes. Consequently, it is important that the top rail never be used as a 
step. For maximum safety, the top three steps should not be used for stand- 
ingv If more reach' is needed, a longer stepladder should be used. 

V 
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Before a stepladder is used, it should be thoroughly examined fpr any* 
of the following defects: 

Broken, looSe or missing steps. 

Split or broken "siderai Is. . * 

Broken or missing spreaders. , % 

Too light construction.* * % * 

Poor material (such as wood nat being straight grained). 
Lack of stability. * 
Loose hinges. i 

A ladder that- has any, of the above, defects i* unsafe antl should not be 

used. 

All step! of a stepladder must be parallel and level to the ground when 
the ladder is in position for us*e. The distance between each step must be 
no more than 12 inches and this spacing must be uniform throughoutVhe 
length of the ladder. This even "spacing is important so that the person 
climbing can* anticipate where the next step will be. . . 

OSHA (Occupational Safety and Health Administration) standards call for 
a minimum width of 11 1/2 inches from one siderail to the other at the top* 
of the laddep. From top to bottom, the siderails must spread at least -one 
inch for each ,foot of'the ladder's length. 



ITame 



ACTIVITY 3: 



1. ITame two areas of a stepladder that should not be ' 
. * used for climtfing.\^ ' 

•a. _ ; ; 

b. 

List five defects that might be found on a step- 
ladder. 

a. * 



b. 
c. 
d. 
e. 



-j— — 
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OBJECTIVE 4: List procedures for safe use of straight 
ladders and .extension ladders. 



3 FT (im> 



ppORT 



AVI straight ladders, whether one" piece or mul,ti -sectioned, should be 
positioned with their bases one-quarter of -their' working fength from the'- 
wall, as illustrated in Figure 2. ' 

For example, a ladder with a" working length of 24 feet should be placed 
one-fourth that length - or fc'feet - from the -wall or suppor^ng structure. 

An easy way tp estimate fthere the base of a 
* ladder should be placed is to follow this proce- 

" dure: (1) place the ladder on a firm, le*el sur- 
face and lean it against a solid support, (2) set 
the distance of the base about one foot for every 
four feet of the length of the ladder from where 
it touches the solid support, (3) filace your^oes 
on the safety feet of the ladder, (4) reach for- 
ward -with both hands Vo grasp the siderails.of the 
ladders ' ■ 

N * If the grasp is comfortable, the setting is ' 
I i§ ; probably correct. If you had to lean forward', the 

! angle of the ladder is too flat. If you are not 

at aTl extended and you can easily rea'ch the 

\ * *** 

rungs, the angle isvtoo % steep. 

Placing a ladder too close to the support 

will make the ladder Unstable and likely to 

fall. If the base is too far from the 

Structure, the bas& v m\gl\t slip. Also, when a 

ladder is placed withithe base too far from t\k st^icturfc, 'more stress and 

weight are placed on the rails than they arts d^sign^d tt) supp'frrt. This 

added stress could cause the, rails to break. 

The bottom of a ladder should always rest on a' sol id surface to prevent 

the ladder from slipping* or tilting.' The top should extend three feet above 

the upper point of support as shown in Figure 2. The safe working length of 




Figure 2. Jorrect 
placement of a 
straight ladder. 
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a. straight ladder*. ifAmrted to 'the part of the ladder between the top awd 
bottom points -of support. . If the- top of the. ladder t(jat extends above the 
upper /support is used for cl imbing, 'too much downward pressure wilTbe* < 
placed' on 'the ladder, arueihg trt^ base. of the ladder*to be : pushed outward.' 

Before using a st ra i ghV ladder, , check the steps or rungs for looseness 
and the siderails for weakness* A ladder rthat has # a defective part must 
^iever be used, A straight ladcter % designed to be used in a vertical posi- 
tion and should not be used 1 horizon*^ 1 ly afs a scaffold. The rails, are not 
strong enough tofcsupport a worker's weight. If the ladder 'is usee! horizon- 
tal,ly, it will probably crack a(td. cause a fall. # » 1 ' * 

Recommended safe .procedures for placing a "straight ladder for use are 



the fol lowing: 



Do not place 3 ladder in f ronV of a,door that ope*is 
ladder .unless IKe door is locked. 1 * 



9 «■ 



ard the 



Do aot»lean a judder ^gainst a windbwpane or; sash. (A board of * 
suffjcient'Jefigth should be. secured -to the back of the .top 'of the 
ladder to give support, on each side of the opening.) 

Place the Udder so that 'both siderails have, a secure footing*. 

If -the ladder \s «to Ije placed against, a metal surface, use. non- 
slip, safety feet on the siderails to prevent slipping. , 

Have another .worker steady the* ladder as you'dim^ up and down. 

Do, not place the top of the ladder against stacked materials 
that could shift and cause*a falll 

Place barricades and warning signs around the ladder to, protect * 
yc^u" as well asJthose passing -by. 9 

It is extremely hazardous to strap straight ladders together to maice a 
longer ladder. # A >adder designed for the required hevght should be used. 

Extef^ion ladders a're more dangerous t^n 
o*t>ier straight ^dders, prima ri 1-y , because they ar 
used at greater heights; and the greater the^ 
height/ the farther the^fall - thus;, the worse the 
injury. .'Use of an extension ladder over 60^ feet " 
-in heicjjit is prohibited b^OSHA. 

^ T^e* upper sectio*n of an v extension ladder 
reHs on thfe lower'' section. For proper" support , 
the overlap of the top section must be a" 




V 



Figure 3 r Nonsl ip * 
, safety ,feet. 
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minimum of 'three feet^ on a ladder 36. feet long and 'und^r; four feet on & 
laVlder extended over 36 and under 48 feet; and five ffeet on a ladder \ 
extended over 48) An extension ladder should never be- adjusted" whi le anyone 
is oft ft. ' ' * v 

Mo. safely set up an extension ladder*, the base must first be/secured 
from si ippipg, "and then the top may be raised to a vertical position, a$ 
showr^ in. Figure* 4. Wtnle the ladder is in a vertical position, it Should be 
walked to the -place desired (Figure 4), and then extended to the required 
height. J\ heavy extension- ladder sfiould never be raised without help. 

Extension ladders, should always be checked carefully before # use .to er^- 
sttre that the % extension -locks Work prqpenly. The ropes for raising ,and^ 



\ 





K Figure^4. Raising an extension* ladder. 1 

lowering/the extension sections §houJd be irr good cbndition so they will not 
bre&k, allowing a section* to fall' tack and cause an injury, '{he ladder , 
should have nonslip safety feet, as illustrated in Figure 3, or be tied at 
.the base trf keep it from flipping. * - * 

, ' .When using 'any portable ladder, whether self-supporting or not, avoijd 
reaching too far to the side. It may take a few more seconds to climb down 1 
and move the ladder, but it could prevent a serious accident. 
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CAUTION 



DO NOT U$E NEAR 
ELECTRICAL EQUIPMENT 0 



Whe^ positioning a ij^tal ladder, it 
^ Ms particularly important to avoid plac- 
ing ^he ladder rtear electrical equipment 
^or power lines. Contact with energized 
line's result in an electrical shock. 
Only ladders made of w6bd or other non- . 
conductive material, .such as fiberglass/ 

should be used around electrical equip- 

i * • 
ment. ft 

Decals similar to the one +rt Figure Srwarnipg workers of the hazard of 
.us^ng metal ladders aroup^ electrical equipment, should be placed at eye 
level on the inside of the ladder's siderails. 



Figure 5. Decals warn workers 
. >of hazards \f metal ladders. 



ACTIVITY 4: 



4 



1. If the working length of* a straight lidder is 20 
feet, name the distance the' base should be placed 
from the structure the ladder is leaning against'. 

2 * List thr^e, steps in safely setting up f ao extension" 
ladder. ^ ' 

a. ' . ■ . 

b. . ■ ' ; • * 

c. , . 

y> 2. Extension ladders should be checked to ensure what 
' two things: v. 



a. 
b. 



.Objecttve 6: State four features of the correct storage 
of ladders. 



An important part of portable ladder safety is the care'that the ladder 
receives when it is not in use. When a new ladder arrives at the workplace, 



14 
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it should be inspected for material defects that could cause the ladder to 
break, such as the foUowing: ( . • 

• B^tch pockets - an opening, extending parallel to the annual 
growth rings, containing either solid or liquid pitch. 

• Knots - a branch or limb embedded in the tree and cut through in 
. the manufacturing process. 

• Cross grain - a deviation of the fiber direction from a line 
parallel to the sides of the piece. 

Compression failure -* a deformation, or buckling of the fibers 
. due to excessive compression along the grains J 

If an inspection shows that thejadder.-is free of defects,- the ladder 
shodld be coated with a transparent varnish, shellac, or other clearjxp^ser- 
vative. „ v 

When not in use, ladders, particularly wooden ladders, should be stored 
in a well -ventilated area away from damp places, heaters, radiators, and 
steai\Dipe$ that could cause -warping. . 

liadders should never be left lying about the work area where someone 
might trip over them. They should be stared where they are out of the way, 
yet easily accessible. Rather than being stored flat, ladders should be 
placed on the side on racks, or suspended on brackets against a wall. Long • 
ladders should be sutppnded by more than two brackets to prevent warping. 

A ladder should not be subjected' to falls or severe shocks tha^ could 
weaken It. Ladders must be inspected monthly and any noted defects repaired 
immediately. If the ladder cannot be repaired, it must be destroyed, ^de- 
fective ladder must never be left where a -person unaware 'bf the f\arard might 
pick it up and use it. t 



ACTIVITY 6: 



tfscribe hqj* a ladder should be stored, including the 
condition of the storage area and the two methods of 
hanging it. . - ' 



r 



erJc 
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OBJECTIVE fc Describe three types of. protection that 
can be used WHji flx^^dders to present a worker's un- 
interrupted fall. 



The minimum clfear length of^rungs or cleats of a 
The top and bottom of a fTxed lad- 



s r 

/\* fixed ladder, as illustrated in Figure 6, is-one that is permanently 
attached to a structure an<f;is -positioned vertically. As witji portable lad- 
ders, a fixed ladder can be either wood or;metal, with the rungs spaced not 
more than 12 inches apart, 
fixed ladder must be «t least. 16 inches, 
der must be firmly arrchored, * and intermediate supports must be provided to 
keep the ladder from wobbltn|. 

■ $ „ Fi xed/ ladders are subject to 

damage from vehicle traffic at their 
bas£s and froit deterioration due to 
constant exposurfe to the weather.. 
•Therefore, they should be inspected 
regularly to ensure that the 
anchoring points from top to bottom 
are secure, and that the sidefails 
and rungs are not loose, worn, or 
damaged. Metal ladders must be 
Inspected for rust and corrosion," 
" which will weaken the ladder, and 
for apy sharp edges that' could cause 
injury to a worker. Worn or damaged 
parts shoul\l^be reported and 
repaired before thetfadder is used.' 

OSHA standards require that a 
fixecf ladder more than 20, feet high 
be equipped with with a cage (Figure 
7) or a ladder safety device. For 
fulf protection, however, cages or 



* INTERMEDIATE 
SUPPORTS ^ 




Figure 6. 



A fixed ladder. 



safety devices should be installed ev6n on' shorter 'fixed ladders. 



is 
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A cage or safety devi-ce v*ill * 
stop a fall to ground lev«J. If a 
< worker' shou-ld fall backwj^ or 
away from the ladder, the cage 
will provide something to £reak 
the fall arrd allow, the former 
position to be regained. 

A fixed ladder cage should 
Begin seven feet above ground to 
allow room for workers on vehicles 
to pass under it. It should 
.exterrd to at least three and a 
half feet above the top landing to 
protect the workers unti'l they are 
actually on the landing. - 

A safety cage must be rio less 
than 27 inches in diameter so that 
It allows ropm for easy up and 
* down passage. At the same time, 
it must bexlose enough ,to the 
ladder to prevent a dangerous fa 1 1 
against the cage itself. [ 
. A ladder safety device, such as a safety belt wittf a friction brake 
l^ock, will also* protect a worker from an* interrupted fall. Figure 8 shows, 
one type- of ladder safety device* Any safety device cannot afford much 
protection unless the worker wears the device. Consequently, unless both 
the employer and t^e-OTfployee realize the need for safety devices and the 
work rules for wearing them is strixtly enforced, a cage - ^ould be better 
protection; . \ f 

Fixed ladder*^ ar*e also Required to have landing platforms provided fqr^ 
each 30 feet of height if the ladder is more than 20 feet; high. Thjs • 




Fi gi^fe 7. Fixed ladder with cage. 



17 



Page 14/SH-.22 




r- 



Figure 8. A safety belt. 



requirement does (jot apply, Jiowever* iq 
cases where a ladder safety device is 
/ used on a tower, water tank,, or chimney 
ladder. A landing platform served two 
purposes: (1) it^is a means of inter 
rupting a free fall, "arid (2) it pro- 
v vides a resting place for workers du 
ing long climbs; For maximuyi safety, • 
it is a good idea to install a cage Qr 
.safety device even when platforms are 
, - provided* 
platforms should be at least 24 inches long and 30 inches wife -and must 
.b£ equipped with sturdy guardrails that include midrails and toeboards.' 
Guardrails must be made of structural steel and be able to withstand at • 
least. 20Q pounds of pressure applied to the top rail. Toeboards are 4-inch 
high barriers that are secured at- no more' than 1/4 inch above platform level 
around all open sl^es of the platform. The use of a toeboard will prevent 
materials' from being kicked off the floor of the platform. 

, If a fixed ladder is equipped with 
platforms, ea& section of the ladder 
must be offset from the next, as illu- 
strated in Figure 97 to further protect 
the worker from an uninterrupted fall. 
In order* to ensure a safe foot- 



f 



<3L'*flORA» UNG, 
3 i 2 MIN ^ 



r MAX 

2 » ? M»N 




lAODER EXTENSION 

3 1 2 MtN 



70 MAX 
(30 WITH CAGE} 



STEP-ACROSS 
OiSTANCE 



Figure 9. Fioced ladder with 
sections between 
f platform offsets. 



hold, there must be at least a seven- 

inch clearance space between the rungs 

of a fixed ladder and the surface'to 
► • 

which the ladder is attached. The 
step-agross distance to the structure 
or to another section of the ladder 
must nqt be less 'than two and a 
half inches or more than 12 



inches. " These standards help prevent: loss, of balance and falling as you 
step from the ladder, to the structure.^ 
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least 200 pounds of pressure applied to the top rail. Toeboards are 4-inch 
hi'gh barriers that are secured at no more than 1/4 inch above platform level 
Ground all open sides of the platform. # The use of a toeboard will' prevent 
materials from being kickec^ off the 'floor of the platform. ¥ 

If a fixed ladder is equipped with platforms, each • sett-ion of'the 
ladder, must be off-set frqp the next*, as*i llustrated in figure 9, to further 
protect the worker from an uninterrupted fall. 

In order to ensure -a safe foothold, tttere must be\at least a seven-inch 
clearance space between the' rung* of a fi/ed ladder^and the surface* to .which 
the' ladder is ^attached. Tjhe step-across distance to /he structure or to 
another section of the ladder oiust- not be less than two and a half Inches of 
more than 12 inches. These £tartdards help' prevent loss of balance and 
w falling as you step from the ladcter -to the structure. 



ACTIVITY i: 



List three' types of. protection that) can be Qsed with 
fixed ladders to prevent a worker's uninterrupted, fall, 
and one feature of eacfu 

1. . * . 



2. 
3. 



OBJECTIVE 

scaffolds. 



7: M 



me f ( our hazards connedfcd with 



.Jt scaffold is a temporary, elevated .platform designed to hold xorke-rs 
and their materials. Anytime "something is erected as a temporary structure, 
it is more hazardpus than a* permanent structure* which has been tested, 
inspected, and maintained regularly*. The fact that scaffolds are elevated 
also presents safety problems. On a scaffold, workers are subject to 
serious injuries from 'falls, and workers i>e low the- scaffold are exposed to 
injuries^ from objects accidental ly'^ropped. 

'Scaffolds must be firmly constructed and strong enough to support four \ 
timj?s th£ maximum, intended load; that is', four times the expected maximum*, 
wefi§ht of the workers and the Materials that will be on the platform. 
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tW footing 'for a scaffold should be constructed .of sound , rigid mate- 
/ial and be capable of parrying the maximum intended load without settling 
bfc> displacement. Unstable objects, such as N boxes, or loose bricks or con- 
.crete, ^sho^ld, never be used to support a scaffold, as £hey could possibly, 
giv^way* causing the scaffolding and workers to fall/ 
• ' The working platform must have planks that are laid with their edges 
^close^noiigh together that no tools or materials can s*lip througlKand per-, 
haps strike .someone below. A four-inch-high toeboaVd around the exposed 
edges of the working platform^ will also prevent materials from being knocked 
over the^edg^. The planks of > a p^t-form must sp^^only a 'distance of six to 
-IP- feet without support, depending upon the type and width of the plank *~ 
used. Plank endr must be overlapped at least 12 irvches, so that the planks 
will not move when soffieone walks on them. Scaffold planks must nort extend 
more than 18 inches, or less than six inches, beyond the end supports..' If 
the plans extend mgre than 18 inches^ the worker risk stalking on 'unsup- 
ported plank ends. /At least a six-inch extension isileeded to keep th,e 
planks froto slipping .off the support. 

OSHA, requires that guardrails with mfdrails^and toeboards be installed 
around the of)en sides of a ^working v pl atforri that As over 10 feet from the 
ground. However, it is a good' safety practice to e£ect a standard guardrail/ 
around any elevated working surface. The guardrail will prevent workers 
from accidentally steppi-ng or falling off the platform. Where persons ^are^ 
required to walk or work under scaffolds,/ a screen should be placed along 
the entire opening between the toeboard and_the midrail or toft rail, to .pre- 
vent materials from being knocked off the scaffold. v. 

An important point to remember when erecting a. scaffold is that power 
lines near scaffolds are dangerous. If a scaffold must.be set up near elec- 
tric power lirres, it must - "!* done only after the power company has turned 
<)ff the electricity. » • 

Safe construction* of £ scaffold will pot ensure its safety. Safe use 

is also necessary to prevent serfottaiapd 'qften fatal injuries that result 

from falls from a scaffold. Safe use means keeping the work platform dear 

of tools, materials, and debris^that a worker might trip over. All scaffold- 

parts,* especially the platform/ should be kept free of ice, snow; oil, 

* • *• 
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. Paired JZ*2 b. re-'" 

' th.'^J'"2'J ^ " he " raiS1 " 9 " W,,U - t0 ^ - to 
. and stn kfng a „ rker or dama5ing the scaff „ d _ " f ™ . 

-:::^cn,; :r;;ir <°»f ;° * ~ 

ACTIVITY 7: ^^^^^^^^^ 

Name two features of a scaffold that contribute to 
its being hazardous. ' * 
a. 
b. 

-Fill in the blanks. 

a. ^ Safe use of a scaffold means keeping the work 
platform clear of 



b. 



c. 



and debris. • , " 

Caution must be used.when, raising , items to the 
working pl-atform to \ . "• 
anything onto workers below. 7 
A ^ shoujd be attached to the load 



keep it from 



OBJECTIVE •: Refine three types' of 'scaffold, 



- Most scaffolds can be classed in one of "three groups:' built uo 'roll 
"Q. of suspended. All scalds should" be designe by a prof i a 'l 
nee*, and should not be assembled irfca makeshift fashion. y 1 
design of a scaffold could cause i } to. collapse. • . * 
» « ' s 
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CROSS 
BRACING 



BUILT-IN 
STAIRS, 



A built-up scaffold is calf&d "built-up" because it is built up higher 
as the work progresses'. It can be made of either wood or metal. It is im- ' 
portan* that, the footing on a built-up scaffold be sound, rigid, and strong 
enough to! -support, without settling or shifting, a load four times 'the maxi- 
mum intended load. , Unstable objects, such as -barrel s , 'boxes , or loos'e 
bricks, shhffuld never &e used as support for scaffolds or planks, because*^ 
they could slip and cause the scaffolding and worker to fall. * 

Built-up scaffolds, as illustrated 
in Figure 10, must have'^rtical members 
tha£ are straight up and down, and hori- 
zontal members that are level. A 
built-up scaffold could col lapse under 
an uneven load. Cross-bracing, or diag- 
onal bracing, will- keep the scaffold 
erect, level, and^rigid. 

.Built-up scaffolds are c]assified 
according to their loading capacity. 
This classification is important because 
it enables the correct choi-ce of a scaf- 
fold appropriate to the job and also 
^provid^{ a means for recognVfc^ng danger- 
ous overloading. 

Built-up scaffolds designed for light duty can handle a maximum load of 
25 pounds per square foot of platform surface. Light -duty scaffolds are 
safe only for a limited number of jobs. Workers must be particularly care- 
ful when working on this type of scaffold because it can be easily over- 
loaded* 

k medium-duty, built-up scaffold can handle a maximum of 50 pounds per 
square foot of working surfafe, and a heavy-'duty scaffold can handle a 75- 
pound lqad per square foot. One point that ^requires mentioning is that all 
maximum iptended load figures are based on aveixly distributed ^oads.* 

The loading capcity- of a built-up scaffold can be determined by the 
$pacing of its suppoTts. The following are "spacing requirements for 2 x 10 

* r- 

commercial size lumber: 



fixcd 
platform 




Figure 10. A built-up scaffold. 
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For*a light-duty scaffold, the supports are spaced npt more than 
10 feet -apart along the length of the scaffold. 

• For a medium-duty scaffold, supports are spaced not more than 8 
feet apart, y 

; For a Aefavy-duty' scaffold, supports are "spaced not more than 6 
• feet apWt. 

The maximum safe load of a^ scaffold is determined by* 'measuring its 
platform area and multiplying^the area by the platform's capacity per square 
foot. For example, if the, platform of a medium-duty scaffold mea-su res five 
feet by eight feet, it will support up to 2,Qt)0 pounds, because a.medium- t ' 
duty scaffold has a maximum capacity of 50 pounds per square foot^ However, 
this load must be evenly distributed, not concentrated. ir> one area of the 
platfortn. 



ACTIVITY 8: 



1. 



J 



F\ll/in the blanks, ^ 

a. / A built-up scaffold is so called because it is 

as the work % 

b. ,Built-up scaffolds' can be classified according 
to their ._ - 

c. Light-duty scaffolds are s^fe for a maximum 
load of * per square foot 

t of platform surface, 

d. * All'maximanu load figures jtt? based on 

loads. 

Name three types of scaffold, 

a, ' . . 

* 

b, * ' 



c. 



OBJECTIVE 9: Define rolling scaffolds and 1 i st three 
safety -rules that apply to them. 



^rolling, or mobile, scaffold (illustrated in.Figure ^1) is similar, to 
'i built-up scaffold, except that ft? is" mounted on wheel£. The safety 
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SMALLEST 
BASE 



requirements that apply to built-»p 
scaffolds also apply to rolling scaf- 
folds. Some additional regulations 
apply because of the rolling scaffold's 
mobililty. # ■ 

A rolling scaffold can be a very 
\ dangerous piece of equipment, if not 
Woperly used. ft should never be 
treated 'as a toy by workers who* might 
attempt to ride it,. 



LOCKING 
WHEELS 



Figure 11. A rolling, or 
mobile scaffold. 



When a rollfng scaffold is moved, 
all tools, equipment, and workers must . 
first be removed from the platform to 
prevent falling. accidents. The floor 
that the scaffold will be moved along 
Should be level and free of obstruc- 
tions. Overhead obstructions should . 
also be watched for. Once the scaffold has been (Jositioned, the wheels jnust 
be locked to prevent any sudden movement of the scaffoTB. 

Rolling scaffolds must ha*e design and construction features that will 
prevent their tipping. For example, the height "of the working platform must 
not exceed four times the smallest dimension of the ba^e.' In other words, 
if the base of a rolling scaffold is eight^feet by ten feet, the maximum 
height at which, the scaffold can be used is 32 feet, which is four time* the 
smallest dimension of the base (eight feet). 



ACTIVITY 9: 



1. List two procedures that must be .carried out when 
fooving a rolling scaffold. 

a- ! ; 

b. % • 
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2. Name the Yule used for. determining the maximum 
I ' • height at which a rolling scaffold can be used.* 



«*JKTIVE 10: Ofestrt^e^suspensi on scaffofds^and three 
safety procedures that relate 



The third type of scaffold is the suspension scaffold. TherT two 
basic styles of- suspension scaffolds^- The first is the two-point suspension^ 
scaffold, sometimfes callefl the swinging, or stage scaffold. It is designed 
only for light-duty use, and is primarily for workers* using hand tools. The 
two-point suspension scaffold is suspended from the roof by roof irons or 
hooks. 

The second style of suspension scaffold is the multi pie-point suspen- 
sion seaffofd. This type is used for heavy-duty work and is designed to 
handle work 'loads of not more than 50 pounds per square foot. The work 
p-latform is supported by wire ropes suspended from overhead outrigger 
beams. The outrigger beam (Figure 12) must be at least 15 feet long and 
should not extend more than six and a half feet beyond the bearing point. 
The # outrigger beams- must be made of structural metal, with the inside erfd 
anchored to the frame of floor system of the building by large U-bolts and 
anchor plates-. . * \J ' v 

Betause suspension -scaffolds can swing a(id move in the wind, the plat- 
form must be tiea to the building while workers are on it.. 

All suspended scaffolds are hung from either fiber or, wire ropes* 
These ropes must meet safety requirements. Any rdpe used for scaffold sus- 
pension must be able to support six times the intended load, which includes 
the weight of the scaffold itself, as well as any workers or materials it 
carries. 
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Figure 12. A powered suspension scaffold. 



• Ropes supporting a swinging scaffold should be^mparable to first 
' grade manila fiber (not less than 3/4 inch in diameter). ^Tfi^y4nu§t tie- prop- 
erly rigged into 3 set of ''six-inch blocks consi sting p of at Jeast one dout 
and one single block. If the scaffold is to be used with acids, torches,' or 
te op6n flames Wiat will weaken manila rope, then wire rope, not less than 9/16 
inch" in diameter, must be use'd. Where wire rope is used, a hoisting mecharl^ 
ism must be ^provided on the end of the scaffold platform. J 

Rope needs to be carefully checked for damage each time it is ^| e 4» 
otherwise the damage will not be discovered until it is too late. Chppjdng 
can be done by twisting the rope until the strands spread apart; If there* 
is a powdery appearance or broken strands, the rope fs damaged and must be 
thrown" away. Knots^iand kinks cause damage to a rope and should be avoided. 
If usage requi*e>that a rope.be. continuously twisted fn one directipn, com- 
pensating turnsjn the opposite direction should be made to avoid damage t» 
the rope. When not in use, rope should be stored in dry, wel 1 -venti lated 
• areas away from extreipe temperaturls, humidity,* or dryness. A damp rope 
will rot, and a dry rope will become brittle, thus losing i$s strength and 
durability. N ' 
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. Most suspended scaf folds -are raised and lowered with some type of 
hoisting mechanism. This mechanism must be checked before each use to make 
certain 'it is operating safely. There should always be at "least three turnjs 
of rope left'On tfye "hoisting drum, to reduce the fors^exerted on the rope 
where it connects with the^drum." This measure v^ll lessen the possibility 
of the rope* si ipping- from*the drum and breaking. 

As with any elevated working surface, the platform of a suspended Scaf- 
fold muft^be equipped with a standard guardrail 'and toeboard, and overhead- 
/protection -where needed to protect workers from being hit by falling ob- 
jects.' / " * 
Scaffold. planks should be inspected before each use to ensure their 
safety. k Some wtfrkers proof-test their scaffold by 'lowering it to just^ove 
the ground "and loading 1t with a load several times as great as the intended 
load. This method of testing planJcs^jj^not ^recommended, because it may 
cause damage to the platform that repiainfconcealed until the planks fail. 

* There are visible signs indicating that planks are unsafe. Some of the 
signs are large knots, excessive grain slope^and decdy. Any plank that 
contains 4 these or other defect* should be discarded* 

Safety procedures for scaffold use ddYnot end with a guarantee that a 
scaffold is saife.^ Many falls and serious injuries have occurred from ex- 
_tremely safe scaffolds, because the workers were' not protected by safety de- 
vices. Any worker on a suspended scaffold must wear a safety belt and lan- 
yanf. The lanyard must be fastened either to a substantial member of the* 
structure %o which, the scaffold is suspended, or to a securely rigged life- 
line that will safely support the worker if he or she falls or if the scaf- 
fold f a 1 1 %• .A lan^M should *pever be attached to the scaffold itself, or 
there will' be no protection for the worker if the scaffold falls. The life- 
Vine must be entirely separate from the scaffold* and must reach the* ground,, 
as Illustrated 1n Figure 13. 

£ fall to a Tower level 1s one of tVe most dangerous accidents in a 
workplace. Jhls fact plus the fact that scaffolds' are normally used at 
re^t hfei flhtS m^kes 1t necessary that aJMscaf folds, whether built-up, 
bile, or suspended, -be properly constructed, used, and maintained to 
ensure their safe use and the safety of fte wgrkers who use them. 
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SAFETY BELT ROPE 
FASTENED TO LIFE LIN? 



UFE UNES EXTENDING 
TO'GROUND 




FREE LINE 



^ ^ Figure 13. Suspen^j^n^caffold' with lanyard and^jffelirie. 
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ACTIVITY 10: 



1. Name two types of suspensioa scaffolds, 
•a. , ' 



b. 



^ 2. Name two places to 
attached. - 



a. 
b. 



1^ 



whf€JT a worker's lanyard 1 * can be 
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ANSWERS TO^CTMTIES 



ACTIVITY 1 " • 

1". a. Eliminate the use of unsafe -ladders. 

b. Eliminate unsafe acts on ladders. 

2. ' a. Any serious heart condition. • 

b. A severe hearing impairment. 

ACTIVITY 2 . 

1. A stepladdir + portable, nonadjustabTe -and self-supporting. 

2. , A single ladder - portable, nonadjust^le jn length and contains on]y 

one section, a 

3. A sectional ladder/- portable, nonadjustablejn length, with two or f 
more sections that/can be combined to function as a single ladder. 

4. Extension ladder / portable, adjustable in" lerjgth, with two or more 
sections that travel in brackets. ' 
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• ACTIVITY 3 \ % . . 

1. a. The top step of thestepladder. 
b. The back of the stepVadder. 

2. Any five: ' 

a. Broken, loose, or missing steps. , 

b. Split or brokerr sideralls. * 

c. Broken or missing spreaders.- 

d. Too light' construction.^ , 

e. Poor material '(such as wood not being straight grained). 

f. Loose Mng«£. . 

ACTIVITY 4 > 

1. " Five feet. . 

2. a": Secure the base. \ 
b. .Raise the top to a v vertical position. 

• c. Walk the 1add«r Into place. 

3. Any two: 

a. Jhat extension locks work properly* 

> * • 

b. Thai ropes for raising and lowering the sections are in good 
condition. ; 

c. That 1t has safety feet. 

'ACTIVITY 5' ' 

> * t, 

U — A ladder should he stored in a well-ventilated area away from damp 
""places, heaters, radiators* add steam pipes that could cause warping. 

2. A ladder can supported -along Its entire length to prevent sagging; a 
. laader can be .hang from the top. 

ACTIVITY *6 • ; ! / ' • x I 

1. A cage -„begin$ : 7 feet above ground/ reaches to 3 1/2 feet above the ^ 
top of the structure; 1s at least 27 w 1n diameter (any one). 

2. A platform - kiqjt be at least 24 M ^x 30"; must have guardrails, 
mitfcalls, 'and tdfeboa>tf$i. 

3. A safety device, belt - ^as a^frlct'ion belt. 
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ACTIVITY 7 

1. a. A" scaffold Is temporary. 

A scaffold ,is elevated. 



2. 



b. 
a. 
b. 
c. 



Tools, materials. 
Avoid dropping. 
Line," swinging. 



V 



ACTIVITY 8 * : 

1. a. built-up higher; progresses. 

b. loading capacity. 

c. 25 ^pounds per square foot. 

d. evenly distributed. 

2. built-up, rolling, suspended (suspension). 

ACTIVITY 9 

1. Any two. 

a. All -tools, equipment, and workers must be removed f ronf the 
platform. 

Overhead obstructions should be watched out for. 

The floor the scaffcrld will tte moved along should be level and 
f free of obstructions. j 

2. The maximum height? at which a rolling scaffold may be used must not 
exceed four times the smallest division of the base. (If * scaffold is 
8 r x 10;, the maximum height at which the scaffold can be used is 32 
feet.) 

ACTIVITY 10 . 

1. a. Two-point (syingi^ or stage) suspension- scaffold. 

b. Multiple-point suspension ^affold. 

2. a. A securely riggedlifeline. 

b. A solid part, of ^the\structure. 



b. 

c. 
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